Introduction
the investigations of pigments in the rotunda of st. catherine in Znojmo were not finished during the 20 th century due to the lack of interest and financial resources. As a result a new, the seventh, sampling and survey of these extraordinary murals was organized.
Theory

Brief history of the sampling of the murals
Taking a brief look into the history of sampling of the murals; the national Institute of Monument and nature preservation in Prague made its first pigment analysis in 1967 (under Ing. Šedivý), following the process of the restorers Alt, Lorek and Martan. the second sampling, using the same procedure, was conducted on May 25 th , 1971, also by Ing. Šedivý. The third was taken on May 26 th , 1971. The fourth sampling was taken after the conclusion of the restoration of five samples (H. Králová on basis of microscopic survey, microchemical tests, emission spectrography). The samples were taken from unspecified parts of the mural. The fifth sampling, evaluated on July 24 th , 1986, referred to another five samples (H. Králová).
the sixth sampling underwent preliminary evaluation Jan 31 st , 1992 (Geoarch, Prague, Zeman, Růžičková) . According to the preliminary report the samples were only a few mm 3 . They were marked (M) and taken by Mr. Martan before 1990, as well as after 1990 (MZR). The work procedure during the laboratory evaluation was as follows:
Scanning on raster microscope JXA50A. substance analysis on energy-dispersive analyzer -edaX.
As mentioned in the report it was impossible to make final conclusions: "Even though the results show that in the mixture of pigments there are elements which should not be present in medieval pigments". The sampling from 2006 is the seventh in the history of sampling of these murals.
Materials and Methods
The samples of the mural were taken on July 11 th , 2006, numbered 1-23, and submitted to a laboratory survey ( Figure 1 ). 
A B s t R A C t
The article looks at the evaluation of dating of pigment samples taken from murals in the Rotunda of Saint Catherine in Znojmo, Czech Republic (see Merhautová, Třeštík 1984) . The samples were taken on July 11 th , 2006 by Petr Kadlec, a restorer and academically trained painter, for the South Moravia region art and Monument preservation department. after the preparation of cross sections, and casting into Spofakryl resin, the samples were polished and photographed in colour. after measuring and describing the respective layers of the samples, microscopic and microchemical analysis was conducted. element analysis was done with an electron microanalyzer (JXA 50A/EDAX). Histochemical staining with fuchsine s was applied on polished slice of casted samples (the proteins get pink or purple-red colour). The presence of oils was confirmed with a foam test.
An electron microanalyzer is suitable for identification of elements, or oxides in specific layers of the paint. This nondestructive analysis is conducted on a slice of the casted sample, which has a vacuum evaporated carbon layer.
It's possible to analyse a point or place that is marked by a coordinate point. the programme equipment of the analyzer makes it possible to determine which element responds to the pica in rtg illumination and by subtraction of their intensity it is possible to establish their quantitative rates.
For the interpretation of results it's important to know the structure of the pigments in a given colour layer. Microscopic and microchemical analyses were conducted on all samples. the results of the measurement by electron microanalyzer (evaluated in the form of oxides) are shown in the tables and they are part of the sampling documentation.
Results
The presence of following elements was confirmed in the samples by microscopical and microchemical analysis: Painting the paint layers are laid directly on the plaster layer, without any oil or dirt layers. the painting layers contain the respective pigment(s), calcium sulphate, clays and phosphorus. the presence of phosphorus and positive reaction for the presence of proteins show that the casein binder was used in these paint layers. at the same time it could also be sodium phosphate, used as an additive to slows the setting of gypsum and that was used in upper layers of the mural. none of the samples showed a positive reaction to the presence of oils. Samples No. 13, 16, 19 and 23 were analyzed only microscopically and microchemically (due to fact that already known characteristics would be confirmed). the results of all analyses are noted in the figures of respective painting layers of the respective samples and are mentioned in the photo documentation.
Discussion
up to now the professional literature has asserted that during recent restoration the murals were restored to their original conditions and do not have any overpaintings, newer additions, nor unoriginal pigments. the pigments used should, according to professional opinions, correspond to medieval pigments.
In this investigation the laboratory analyses of samples concluded that the majority of the murals contain pigments which cannot be present in a romanesque painting.
Sample 1 (Figure 2) : green colour -green earth, chrome oxide, barium sulphate, colouring earth, calcium sulphate. Sample 2 (Figure 3) : green colour -chrome oxide, barium sulphate, colouring earth, calcium sulphate. Sample 3 (Figure 4) : red colour -red ochre, colouring earth, calcium sulphate. Figure 24 ): white colour -white with green and yellow granules -colouring earth, ochres, calcium sulphate.
Conclusion
the pigments found in the murals in the rotunda of st. atherine in Znojmo lead to the following conclusions.
Possibilities of the use during a certain historical era
From discovered pigments, the lead white is used since Ancient era and it's therefore possible to identify it as an original pigment which was used by medieval painters. In the 19th century it was substituted by zinc white, which therefore could not be used by medieval painters. Zinc white was used in painting since 18th century but wasn't frequently present in art work before the second third of 19th century. the restorer Melicher used it for the restoration in the years 1891-1893 (see also Fišer 1949, 26) . Meanwhile the natural ochres and clays were used by painters since the oldest times and therefore also in the rotund, the artificial ultramarine was offered on the market with painting pigments only since 1832. A few years later, in 1838, the first transparent chromium oxide was produced, which was more frequently used only since 1859. schweinfurt green, which was also found in the investigated paintings, was discovered only in 1800, patented in 1814 and in 1920 its production was already banned due to its toxicity. an original medieval pigment is also green earth. this pigment is used in painting up to the present day, as well as minium (naturally occurring form of lead tetroxide used since roman times). the last pigment which cannot be present in a medieval painting is Mars yellow whose production was first described in the middle of 19th century. For more detailed information about history of use of particular pigments see e.g. Nicolaus (2003) , Schramm, Hering (1995) , Slánský (1956) , Šimůnková, Bayerová (1999), Šimůnková, Karhan (1993) or Wehlte (1990) .
The definition of original paintings and modern restorer's interventions
From the pigment samples the following elements were identified as original: minium, green earth, yellow and brown ochres, and lead white. the original blue pigment was most probably blue ochre (vivianit), as has been already suggested by Fišer (1949) . This pigment is present on paintings from the 12th century onward.
Inauthentic pigments are present on murals in much larger quantity then experts previously supposed. the restoration processes that were organized in the rotunda during the 19 th and 20 th centuries are the cause of their presence. during the 19 th century restoration work was done by T. Melicher. In the 20 th century it was done by F. Fišer and the restorers collective around a. Martan. the inauthentic pigments discovered in the surveys are: zinc and titanium white, transparent chromium oxide, schweinfurt green and Mars yellow.
